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Occupational safety of cleaning personnel in Palestinian district hospitals 
ABSTRACT This study examined occupational safety among cleaning workers in Palestinian 
hospitals and its relation with the medical waste management in these hospitals. The level of 
occupational safety was below standard requirements, as protective equipment and clothes are 
not available for most workers. Over 40% of workers had been pricked with needles while 
handling medical waste. There was no clear policy for vaccination of workers against infectious 
diseases and no medical examination for workers before or during employment. Only 37.2% were 
trained in handling medical waste and 23.2% were working 15 hours per day or more; 55.8% had 
spent 1 year or less in their work. 
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ccupational safety of cleaning personnel in Palestinian district hospitals
ABSTRACT This study examined occupational safety among cleaning workers in Palestinian hospitals 
and its relation with the medical waste management in these hospitals. The level of occupational safety 
was below standard requirements, as protective equipment and clothes are not available for most 
workers. Over 40% of workers had been pricked with needles while handling medical waste. There was 
no clear policy for vaccination of workers against infectious diseases and no medical examination for 
workers before or during employment. Only 37.2% were trained in handling medical waste and 23.2% 
were working 15 hours per day or more; 55.8% had spent 1 year or less in their work.
La sécurité au travail du personnel de nettoyage dans des hôpitaux de district palestiniens
RÉSUMÉ La présente étude a examiné la sécurité au travail chez les agents de nettoyage des hôpitaux 
palestiniens et sa relation avec la gestion des déchets médicaux dans ces hôpitaux. Le niveau de séc
curité au travail n’était pas conforme aux normes exigées, l’équipement et les vêtements de protection 
n’étant pas disponibles pour la plupart des employés. Plus de 40 % des agents s’étaient piqués avec 
des aiguilles lors de la manipulation des déchets médicaux. Il n’y avait pas de politique claire pour la 
vaccination du personnel contre les maladies infectieuses et pas de visite médicale pour le personnel 
avant ou pendant l’emploi. Seuls 37,2 % des agents étaient formés à la manipulation des déchets 
médicaux et 23,2 % travaillaient 15 heures par jour ou plus ; 55,8 % occupaient cet emploi depuis 
1 an ou moins.
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>[È>«¿¶=¤[ºÊ[{>£J¶=Í[É«É²Î·¢L>[É«nJj=Ê[ªabR[¶=Íª>¿¶=¹>»¢GÈebJ¶ÍFj¿¶>E>º?Ï[ª(Í[ÉFì¶=L16
%37.2$!ÏfÈÆ(¼ÃFÈebI¼JÈÄ¾?¼ÃJ·E>¯ºÀÈd¶=Íª>¿¶=¹>»¢Àº23%53.5$!GÈeb[I¼J[È×Ä[¾?¹>[»£¶=À[º
ab=¹>»£¶=*¼Âab¢Æ¹>»£¶=ÍÉ¯E>º?4%9.3$!×½?ab[=¹>[»£¶=GÈeb[I¼J[ÈÁ>[²ÁCÁÆeb[ÈØª*Åd[ÂÀ[º
Í[ì]µ>[¿Âb[QÇI×Ä[¾?F[JÈSÑ>J¿¶=¸[]=a¸[»£·¶¼ÃºÆb[®b[¿¢Í[ª>¿¶=¹>[»¢GÈeb[IÍV[u=ÆÍ[i>ÉiÆ?
@E>â»·¢(¼Ã·»¢b£Ef»Jjº¼É·£Iµ>¿ÂbQÇÈ×´¶d²(L>É«nJj=Ä[J¿Ãºf{>[^Ä[JÉ¢ÇIÆ¸º>£¶=µ=eaC¤ÉiÇIÁ
À³¶=ÍÉ¿Ã=z=fºÙ=Æ?ÁÆaÄ·ÂÖÉiÍÉ¿Ã=ÍºØj¶=ÆÍVr¶=Æfm°ÉFìI½b¢Í¶>UÄFÉrIÁC´m=¥>[FI
Fj¾Ìa>ÈgÆÄQ>J¾CÌa>ÈgÆÌÐ>«²Æ>n¿EÄ·»¢ÍÈe=f»Ji=Ê¶>J¶>EÆÄj«¾ÍÈ>»ÍÈ>®Ç¶=±f{Í¸ [»£¶=GU>r¶XEf¶=(
ÄÈb¶ÍÉ¿Ã=ÍºØj¶=ÏÇJjº¤ªeÍ·ër=Æ* 
ð>FÈebIÀ³ÈL>É«nJj=ÅÇ¯·I¼Ã¾@EÍª>¿¶=¹>»¢x£Ea>ª?Ëd¶=GÈebJ¶=ÁC¹Ç¯¶=À³Æ>[CÆ(ð>É¯É¯U
Í[ÉFì¶=L>[È>«¿¶=¤[º¼É·j¶=Ê{>£J¶=ÏÇJjºCÎ®fI×ÍìÉjEL>ÃÉQÇIafÇÂ*Í[É¯EÅ>[õ¯ ·IËd[¶=GÈeb[J¶=>[º?
Í[È?Î·¢¸rOÉU(ÄJÉ¶ÇÏbºÎ·¢Æ?Å=ÇJjºÎ·¢¼³=¤ÉìJj¾Øª(xÈf»J¶=ÆÐ>F{Ù=ËbÈ?Î·¢¹>»£¶=
Àº¥ÇuÇ==dÃE°·£JIÍÉFÈebIÌa>ºK¾>²ÍÃQË?* 
ÍÈa>£¶=L>È>«¿¶=À¢ÍÉFì¶=L>È>«¿¶=¸rª 
Ìf[³ª¹>[»£¶=Ð×Ö[ÂÐ>ì¢C(ÄÉ·¢¼ÃJE>QCÆÍÉFì¶=L>È>«¿¶=Î¿£ºÀ¢L>É«nJj=Íª>¿¶=¹>»¢¹=Öib£E
Ìe>»Ji×=ÌaÇQÇ=Í·ÒiÙ=ÍÉ¯EÎ·¢ÍE>QÝ==Ç£ÉìJjÈÎJUÍÉFì¶=L>È>«¿¶=Î¿£ºÀ¢ÍìjFº* 
CK¾>²¹>»¢L>E>QÍª>¿¶==Öj¶=À¢¹Í¢Ç¿JºÍÈa>£¶=L>«·^=À¢ÍÉFì¶=L>«·^=¸r«Et>=*H>Q?b¯ª
24Øº>¢%55.8$!Æ(ì¶=¼®>ì¶=¸F®Àº¸r«¶=¼JÈ×Ä¾@E13Øº>¢%30.2$!>º?Æ(>¾>ÉU?¼JI¸r«¶=ÍÉ·»¢Á@E
£¶=L>[È>«¿¶=À[¢ÍÉFì¶=L>È>«¿¶=¸rª¼JÈÄ¾@E=Æf²cÀÈd¶=¼Âab[¢Á>[³ª>[»Ñ=aÍ[Èa>5%11.6$!b[U?Á?F[IÆ(
¹>»£¶=%2.3$!¹=Öj¶==dÂÎ·¢G*L>[È>«¿¶=¸rª¼JÈ×Á>ÉUÙ=G¶>¦Ä¾?ÊÂÆÍ»ÃºÍ¯É¯Ub²ÖÈ=dÂÆ
ÊÑhQ¸³nE¼JÈÄ¾Dª´¶cÁCÆ(ÍÈa>£¶=L>È>«¿¶=À¢ÍÉFì¶=*Í[¶Æ>Æ¼Ñ>[¯¶=¤[uÇ¶=f[¿¶=Ìa>¢CG·ìJÈ=dÂÆ
ÍÉFì¶=L>È>«¿¶=¤º¸º>£J¶=eÇr®À¢SJ¿Ib®¶=e> ]Ù=
Íª>¿¶=¹>»£¶Ì>¯J¿=sÑ>r=x£E
ÍÉFì¶=L>È>«¿¶=¬Èf£I
 ÈebI>Ã¢Ç¾GjUÍÉFì¶= >«· = º > J¶=
ÍÈa>£¶=L>È>«¿¶=À¢ÍÉFì¶=L>È>«¿¶=¸rª 
>Ã£ºÊ{>£J¶=ÍÉ«É²ÆÍÉFì¶=L>È>«¿¶=¸¯¾Íºb^Jj=l>É²Ù=
Íª>¿¶=¹>»£¶Íº>£¶=ÍºØj¶=hÈh£I ¼ÃºeÆa > f]×=fÂ>=x£E 
Íª>¿¶=¹>»£¶ÍÉºÇÉ¶=¸»£¶=L>¢>i
Ä·»¢À¢Íª>¿¶=¸º>¢ÎueÏbº 
L>É«nJj=Íª>¿¶=¹>»¢L>Q>ÉJU= 
ÍÉFì¶=L>È>«¿¶=¤º¸º>£J¶=eÇr®À¢SJ¿Ib®¶=e>ì]Ù
Íª>¿¶=¹>»£¶Ì>¯J¿=sÑ>r=x£E
ÍÉFì¶=L>È>«¿¶=¬Èf I
ª>¿¶=¹>»¢GÈebI>Ã¢Ç¾GjUÍÉFì¶=L>«·^=¤ºÊ{>£J¶=Î·¢Í
ÍÈa>£¶= >È>«¿¶= ª 
>Ã£ºÊ{>£J¶=ÍÉ«É²ÆÍÉFì¶=L>È>«¿¶=¸¯¾Íºb^Jj=l>É²Ù=
Íª>¿¶=¹>»£¶Íº>£¶=ÍºØj¶=hÈh£I¼ÃºeÆa>¶=Ïf]×=fÂ>=x£E 
Íª>¿¶=¹>»£¶ÍÉºÇÉ¶=¸»£¶=L>¢>i
Ä·»¢À¢Íª>¿¶=¸º>¢ÎueÏbº 
L>É«nJj=Íª>¿¶=¹>»¢L>Q>ÉJU= 
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¶=ÏÆb[£¶=¹>[»JU=ÀºF²¸³nE¬«´¶cÁCcC(ÍÈa>£¶=L>È>«¿¶=À¢ÍÉFì¶=L>È>«¿·¶¸º>³¶=¸r«¶=C¹ÇqÇ
ÍÉFì¶=L>È>«¿¶=¤º¼Ã·º>£IÐ>¿M?Íª>¿¶=¹>»¢Cz=fºÙ=x£E¹>¯J¾=Æ* 
>Ã£ºÊ{>£J¶=ÍÉ«É²ÆÍÉFì¶=L>È>«¿¶=¸¯¾Íºb^Jj=l>É²Ù=
=l>É²Ù=ÍÉ¢Ç¾J£IO[[É}Í[[³ÉÁÇ[³IÁ?Ê[§F¿Éª(Í[q>]Í[É»Â?L=cÍ[ÉFì¶=L>[È>«¿¶=¸[¯¾Íºb^Jj
f«q?ÁÇ·EÁÇ³I>ºÌa>¢Æ(Í¶ÇÃjE±h»JI×]2[Ê[[¾=bÉ=¸[[»£¶=>[ÃÉª¼[I¶=L>[É«nJj=¤É¤®=Ç¶=Á?×C
À³ð=bQ¸É·®À^ML=cl>É²?½b^JjIOÉU(L>«q=Ç=ÅdÂÊ¢=fÈ×L>[È>«¿¶>EÄJÒF£Ib£E(Í¶ÇÃjE±h»JÈÁ?
ÍÈa>£¶=L>È>«¿¶=ÎJUÆ?ÍÉFì¶=*a>ª?OÉU(SÑ>J¿¶=ÀºÍ¯É¯=ÅdÂbÉ²@IÀ³Æ18%41.9$!Á?Í[ª>¿¶=¹>[»¢Àº
Á?Æ(±h»J·¶>¾>ÉU?zf£JIl>É²Ù=14%32.6$!a>[ª?>[»¿ÉE(ð=ea>[¾±h»JI>Ã¾?a>ª?¼Ã¿º11%25.6$!¹>[»£¶=À[º
ÀÈd¶=±h»JI×l>É²Ù=Á?ÍiÆeb=L>É«nJj=¼ÃJ·E>¯º*Î[·¢=âf[ì]>ÃE¸º>£J¶=Ð>¿M?l>É²Ù=±èhJ£ÈÆ
Íª>¿¶=¹>»£¶ÍÉ¿Ã=ÍºØj¶=* 
fN²@[El>É²Ù=ÍÒF£IÊÂÆ(Í¢Ç¿JºÊÃªÍª>¿¶=¹>»¢>Â=fÈ>»FjUl>É²Ù=±èhCËaÖIb®¶=H>FiÙ=>º?
JU=Æ(>ÃJ£iÀº(ÍVÉV[q[¦Í[¯ÈfìEl>[É²Ù=¸[Æ(l>É²Ù>EÀÈfÑ=h¶=OF¢Æ(Ìa>UL=Æa?Î·¢l>É²Ù=Ð=Ç
¹ÇEl>É²?Î·¢>ÃÑ=ÇJU=Æ(l>É²Ú¶ÌbÉ=¦ÍÉ¢Ç¿¶=Æ*f[N²?>[Ã¿º¤[»Jb®Æ?Ìaf«¿ºÁÇ³Ib®H>FiÙ=ÅdÂÆ
>£ºGFiÀº* 
CÁ>³ºÀºÍÉFì¶=L>È>«¿¶=Î·¢ÍÈÇJ=l>É²Ù=¸>º?¼ÃjI¶=Í»Ã=eÇºÙ=ÀºJ£Éª(Î«nJj=f]A
l>[É²Ù=À[ºÍ[ÉFì¶=L>È>«¿¶=HfjIÀº¸É·¯J¶=CÍª>uÝ>E(¼ÃJVqÆ¹>»£¶=ÍºØiÎ·¢Íª>=*Ïf[[ÈÆ29
%67.4$!f]ACÁ>³ºÀº>»Ñ=aÍ¶ÇÃjE>Ã¾Ç·¯¿ÈÆl>É²Ù=ÁÇ·»¼Ã¾?¹>»£¶=Àº*ÏfÈ>»¿ÉE13%30.2!$À[º
>¾>ÉU?Í¶ÇÃjE>Ã¾Ç·»¼Ã¾?¹>»£¶=*¹>»£¶=bU?a>ª?Æ%2.3$!Á>[³ºÀ[º>Ã[·¯¾Ð>[¿M?ÍEÇ£r[El>[É²Ù=¸»Ä¾?
f]Û*Íq>]Æ(>Ã·¯¾Æl>É²Ù=¸¹>»£¶=x£EÏb¶L>EÇ£qaÇQÆÎ·¢Í¶×b·¶ð=fmÖºSÑ>J¿¶=ÅdÂJ£IÆ
¶=Ð>¿M?´¶cÌbÂ>nºÆ(ÍÉºÇ³=L>É«nJj=¼[ÂÆÍ[ª>¿¶=¹>»¢ÌbÂ>nºÁ>ÉUÙ=ÀºN³¶=Æ(Ê¾=bÉ=¸»£
CËaÖ[ÈÁ>[²>[(¼Ã[iÆÕeÏÇJj[ºÀ[¢>[ÃÉªl>[É²Ù=ÏÇJj[º¥>[«Ie=b[ÈhÈ¸¯¾ÍEf¢Î·¢l>É²Ù=ÁÇ·»
²>n[=x[£EGFj[JIb[®Ê¶>[J¶>EÆ(>ÃEÍìÉ=Í¯ì¿=OÈÇ·IÆ(>ÃÉ·¢Í·»=l>É²Ù=±èhÆ(>ÃEØ¯¾=ÍÉVr[¶=¸
¼Â¦ÆÍª>¿¶=¹>»£¶* 
Íª>¿¶=¹>»£¶Íº>£¶=ÍºØj¶=hÈh£I¼ÃºeÆa>¶=Ïf]×=fÂ>=x£E 
ÁÇ[³ÈÁ?Ê[§F¿ÈÆ(¼Ã[·»¢Ð>[¿M?Í[ª>¿¶=¹>[»¢ÍºØiÎ·¢Íª>=Í»Ã=Ð>ÉmÙ=ÀºL=g>õ«¯¶=Ð=bIe=J£È
Ê§F¿È>»²(Íª>¿¶=¹>»£¶>Èe>FQC>ÂÕ=bIe=Á?À[ºËb[ÈÙ=ÍºØ[iÎ[·¢>[«V·¶´[¶cÆ7Í[Éª>²ðÍ¾>^MðÍ¿É^MÁÇ³I
fm>Fº¸³nEÍÉFì¶=L>È>«¿¶=ÍjºØºÆ?h]Ç·¶zf£J¶=]1[*Á?Ê[§F¿È>[ç»¢L>É«n[Jj=ð=N²¬·J¤®=Ç¶=À³¶
ÄÉ·¢ÁÇ³È*a>ª?(L>E>QÝ=¹Ø]À»ª35%81.4$!L=g>õ«¯¶=ÁÆbIfÈ¼Ã¾@EÍª>¿¶=¹>»¢Àº¸[º>£J¶=Ð>[¿M?ð>[»Ñ=a
a>[ª?>[»¿ÉE(Í[ÉFì¶=L>È>«¿¶=¤º6%14$!¹>[»£¶=bU?a>ª?Æ(ð>¾>ÉU?L=g>õ«¯¶=ÁÆbIfÈ¼Ã¾@E¹>»£¶=Àº%2.3$!Ä[¾?
¤[ºÄ[·º>£IÐ>[¿M?L=g>[«¯¶=Ëb[IfÈ×Ä[¾?f[]Aa>ª?>»¿ÉE(ÍÉFì¶=L>È>«¿¶=¤º¸º>£J¶=Ð>¿M?L=g>«¯¶=ËbIfÈ>ºð=ea>¾
=L>È>«¿¶=ÍÉFì¶*L>[È>«¿¶=¤º¼Ã·º>£IÐ>¿M?Íª>¿¶=¹>»¢ÀºN³¶=ÌbÂ>nºOÉU(¤®=Ç¶=À¢¬·JSÑ>J¿¶=ÅdÂÆ
Ír[rKj[É¶Æ(¼Ã[·»¢Í£ÉF{¤ºGi>¿JI×ð=bQÍ¯É®eL=g>õ«®ÁÆbIfÈð>¾>ÉU?Æ(L=g>õ«¯¶=ÅdÂÁÆbIfÈ×ÍÉFì¶=
¸»£¶=Àº¥Ç¿¶==dð>i>i?* 
¸ ·¯I¶=Ð>ÉmÙ=ÀºÆà¤uÆ(¼ÃÈbÈ?L=h]ÆÆ?\Æf|ÍE>qÞ¶¼Ãv£Ezëf£Ib®Æ(Íª>¿¶=¹>»¢ÍºØiÀº
>Ãîì§uÆÍÉFì¶=L>È>«¿¶=l>É²?¼ÃÈbÈ?*Á>¿M=a>ª?OÉU(SÑ>J¿¶=ÀºÍ¯É¯=ÅdÂbÉ²@IÀ³Æ%4.7$!¹>»¢Àº
Q?Àº´¶cÆ(ÍÉFì¶=L>È>«¿¶=l>É²?>»Ñ=a¼ÃÈbÈ?ÁÇ£vÈ¼Ã¾@EÍª>¿¶=>ÃÉªÍÉFì¶=L>È>«¿¶=§u¸*a>ª?>»¿ÉE7
%16.3$!a>ª?Æ(>ÃÉªÍÉFì¶=L>È>«¿¶=§v¶l>É²Ù=>¾>ÉU?¼ÃÈbÈ?ÁÇ£vÈ¼Ã¾@E¹>»£¶=Àº3%7$!¹>[»£¶=À[º
ÍÉFì¶=L>È>«¿¶=¤º¸º>£J¶=eÇr®À¢SJ¿Ib®¶=e>ì]Ù=
Íª>¿¶=¹>»£¶Ì>¯J¿=sÑ>r=x£E
ÍÉFì¶=L>È>«¿¶=¬Èf£I
ª>¿¶=¹>»¢GÈebI>Ã¢Ç¾GjUÍÉFì¶=L>«·^=¤ºÊ{>£J¶=Î·¢Í
ÍÈa>£¶=L>È>«¿¶=À¢ÍÉFì¶=L>È>«¿¶=¸rª 
>Ã£ºÊ{>£J¶=ÍÉ«É²ÆÍÉF ¶= >È> ¿¶= ¾ =
Íª>¿¶=¹>»£¶Íº>£¶=ÍºØj¶=hÈh£I¼ÃºeÆa>¶=Ïf]×=fÂ>=x£E 
Íª>¿¶=¹>»£¶ÍÉºÇÉ¶=¸»£¶=L>¢>i
Ä·»¢À¢Íª>¿¶=¸º>¢ÎueÏbº 
L>É«nJj=Íª>¿¶=¹>»¢L>Q>ÉJU= 
ÍÉFì¶=L>È>«¿¶=¤º¸º>£J¶=eÇr®À¢SJ¿Ib®¶=e>ì]Ù=
Íª>¿¶=¹>»£¶Ì>¯J¿=sÑ>r=x£E
ÍÉFì¶=L>È>«¿¶=¬Èf£I
ª>¿¶= ¹>»¢GÈebI Ã¢Ç¾GjUÍÉFì¶= L>«·^=¤ºÊ{>£J¶= Î·¢Í
ÍÈa>£¶=L>È>«¿¶=À¢ÍÉFì¶=L>È>«¿¶=¸rª 
>Ã£ºÊ{>£J¶=ÍÉ«É²ÆÍÉFì¶=L>È>«¿¶=¸¯¾Íºb^Jj=l>É²Ù=
Íª>¿¶=¹>»£¶Íº>£¶=ÍºØj¶=hÈh£I  Ãº > E 
Íª>¿¶=¹>»£¶ÍÉºÇÉ¶=¸»£¶=L>¢>i
Ä·»¢À¢Íª>¿¶=¸º>¢ÎueÏbº 
L>É«nJj=Íª>¿¶=¹>»¢L>Q>ÉJU= 
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Íª>¿¶=¹>»¢ÀºÍÉF·¦Ù=Æ(¼ÃÈbÈ?ÁÇ£vÈ>ºð=ea>¾¼Ã¾@E31%72.1$!l>[É²Ù=¼ÃÈb[È?ÁÇ£v[È×¼Ã¾@E=Æa>ª?
§v¶>ÃÉªÍÉFì¶=L>È>«¿¶=*zf£JÈb®OÉU(Íie>»=ÅdÂÀºfì=x£EbQÇÈÄ¾? UØÈSÑ>J¿¶=ÅdÂÎ·¢âÐ>¿EÆ
ÍÉFì¶=L>È>«¿¶=¤ºl>É²Ù=Ìa>UL=Æa?aÇQÆÍ¶>Uh]ÆÆ?\Æf¹>»£¶=*Í[É¾=bÉ=L>[UØ=¹Ø]ÀºÆ
Ù=¼ÃÈbÈ?ÁÇ£vÈÀÍª>¿¶=¹>»¢ÀºbÈb£¶=bQàÆÍFi>¿=L=g>õ«¯¶=ÁÆbIfÈ×¼ÂÆ(>Ãì§v¶l>É²* 
Î[·¢Í[ª>=Î[·¢b¢>j[I>[»²Í[ª>¿¶=¹>[»¢Í[È>®ÆÎ[·¢b¢>j[I¶=Í»Ã=eÇºÙ=Àº¸»£¶=kEØºJ£IÆ
¼ÃJºØi*a>ª?b®Æ30%69.8$!a>[ª?>[»¿ÉE(¸[»£¶=Ð>[¿M?Íq>]kEØºÁÆbIfÈ¼Ã¾?Íª>¿¶=¹>»¢Àº7%16.3$!
>»£¶=Àºa>ª?Æ(¸»£¶=Ð>¿M?Íq>]kEØºÁÆbIfÈ>¾>ÉU?¼Ã¾?¹2%4.7$!k[EØºÁÆb[IfÈ>[ºð=ea>[¾¼Ã¾@[E¼Ã¿[º
a>ª?Æ(¸»£¶=Ð>¿M?Íq>]4%9.3$!Î«n[Jj=¼Ã[·»¢Ð>[¿M?Í[q>]k[EØºÁÆb[IfÈ×¼Ã¾@EÍª>¿¶=¹>»¢Àº*
EÍ[ª>¿¶=¹>[»¢½=h[¶CËeÆfv[¶=ÀºÄ¾Dª(SÑ>J¿¶=ÅdÂÎ·¢âÐ>¿EÆÎ«n[Jj=¼Ã[·»¢Ð>[¿M?Í[q>]k[EØºÐ=b[Ie>
ÍÉFì¶=L>È>«¿¶=¤º¼ÃÉ{>£IÆ* 
a>ª?b¯ª(Íª>¿¶=¹>»¢>ÃÈbIfÈ¶=kEØ=ÍÉ¢Ç¾>º?7%17.9$!ÁÆf[ÈÍq>]kEØºÁÆbIfÈÀÈd¶=¹>»£¶=Àº
a>ª?>»¿ÉE(ÍÉ®=Æ>Ã¾?7%17.9$!a>[ª?Æ(>[ºð>¢Ç¾ÍÉ®=Æ>Ã¾?ÁÆfÈ¼Ã¾@E¼Ã¿º22%56.4$!Í[[É®=Æ[¦>[Ã¾?¼[Ã¿º*
H>[Q?Æ3%7.7$!¹>»£¶=Àº¼Ã¾@EL=bÂ>n[=¹Ø[]À[ºÆ(½>[¢¸³n[EÆ(×½?ðÍ[É®=ÆK¾>²=cC>ºÁÇªf£È×
¹>»£·¶ÍÉ¿Ã=ÍºØj¶=Î·¢ ª>Ëd¶=HÇ·ì=¸³n¶>EÍÉ®=ÆÀ³I>Ã»£ºkEØ=ÁDªÍÉ¾=bÉ=* 
¹>»¢ÁDª°Fi>ºÎ·¢âÐ>¿EÆÌb[£¶´[¶caÇ[£ÈÆ(\Æf[=Æ?f[EÝ=h[]ÆCÏf[]ÙÌªÀºÁÇuf£JÈÍª>¿¶=
C>ºÆL>È>«¿¶=l>É²?Ìa>=L=ÆaÙ=aÇQÆÆ(¸»£¶=Ð>¿M?¹>»£¶=L>ªèfrIÆ(¸»£¶=kEØºÍ£ÉF{>Ã¿º(H>Fi?
´¶c*a>[ª?b[®Æ17%40.5$!a>ª?>»¿ÉE(fEÝ=h]Ç¶=Çuf£Ib®¼Ã¾@E¹>»£¶=Àº25%59.5$!¹>[»£¶=Àº¼[Ã¾?
¹>»£¶=bU?GÆ(´¶d¶=Çuf£JÈ%2.3*$!¸r[ªO[ÉUÀº¼É·i¦¤uÆµ>¿Â¹=hÈ×Ä¾?b²ÖIÍ¯É¯=ÅdÂ
ÍÉFì¶=L>È>«¿¶=ÍÉ¯EÀ¢>Ã¿ºs·^J¶=a=fÈ¶=Ìa>=L=ÆaÙ=* 
>¿Ò»{=ÊÂÆ(¸»£¶=¼ÃJU=eÆ(¹>»£¶=ÍºØi¼ÃjIÍ»ÃºÍ¶@jºµ>¿ÂÆO[ÉUÀ[º¼Ã¿[¢¹>»£¶=¹ÇÒjºÁ
¹>[»¢Ù=g>[C>[»Ãº=eÆa¼ÃÉ¶ÇÒj[ºÆ¹>[»£¶=[E>ºÌbÉ=Í®Ø£¶=G£·IOÉU(¼ÃJºØiÆ¼ÃJVqÆ¼ÃJU=e
¸ [[»£¶=Ê[[ªtØ[]Ý=ÆÁ>[¯IÝ=À[ºb[Èh»·¶Ä[£ªbI¸[º>£·¶Í[Éj«¿¶=Í[U=f¶=¤[ªbIOÉU(¼ÃEÍ{Ç¿=*a>[[ª?b[[®Æ
23%53.5$!¹>»£¶=Àº¼ÃJºØiÆ¼ÃJU=eÆ¼ÃJVqOÉUÀº¼ÃÉ·¢ÁÇè¿Ò»ìÈð>»Ñ=a¼Ã¿¢¶ÆÖj=Á?*a>ª?>»¿ÉE
8%18.6$!a>ª?Æ(¼ÃÉ·¢ð>¾>ÉU?ÁÇè¿Ò»ìÈ¶ÆÖj=Á?¹>»£¶=Àº10%23.3$!>[º=ea>[¾¼ÃÉ¶ÆÖjºÁ@E¹>»£¶=Àº
(ÄÉ·¢èÀÒ»ìÈ×Ä¶ÆÖjºÁ?¹>»£¶=bU?ÏfÈ>»¿ÉE(¼ÃÉ·¢ÁÇè¿Ò»ìÈ¹=Öj¶==dÂÎ·¢G¹>»£¶=bU?Á?bQÆÆ*
¹=Öj¶=Æ¹>»£¶=Î·¢Á>¿Ò»{Ø¶ð>º>»JÂ=ÁÇ¯·È×¹>»£¶=Ê¶ÆÖjºÀºÍ£«IfºÍFj¾Á? UØÈSÑ>J¿¶=ÅdÂ¹Ø]ÀºÆ
´ [¶cÄE>[m>[ºÆ?ÊVr¶=Æ?Êj«¿¶=¸º>£¶=¤uÆÀ¢f¿¶=x§E(¸»£¶=ÇÂ¼Ã»ÃÈ>º¸²¸E(¼=ÇU?À¢*b[®Æ
?Ìb¢LbÂÇmÍ[ª>¿¶=¹>[»¢zf£JÈÁ>²>ºð=N²OÉU(ÊºÇ³=Î«nJj=Íq>]Í¯É¯=ÅdÂb²ÖIP=bU
ð>Efìv[ºÆ(\>[Ifº[¦Æ(Ä[·»¢f¯Jjº¦¸º>£¶=¸£>(´¶c¦Æ¸»£¶=Àº¸r«¶>EbÈbÃJ¶=Æ?_ÉEÇJ¶=C
Æ(¸[º>£¶=Ð=a?Î·¢·i¸³nEM@J¶=CÊ¶>J¶>EËaÖÈ>(ð>Éj«¾ÁÇNU>[E>[ÃE½>[®[¶=L>[i=eb¶=¤[º°[«JÈ=d[Â
ÁÆf]AY22-20W*
(Í[º>=eÇ[ºÙ=À[º(¸»£¶=Ð>¿M?Æ(L>É«nJj=¸»£·¶¬ÉÇJ¶=¸F®Íª>¿¶=¹>»£¶ì¶=sV«¶=J£È´¶d²
Æe=Æh[¶=Æ[ì¶=¼®>[ì¶=ÆÎ[uf=[EÁÇ·¯¿JÈ¼Ã¾?ÆðÍq>](ÍÈb£=z=fºÙ=Àº¼ÂÇö·]Àºb²@J·¶´¶cÆ(¼[Â¦
¼Ã£[uÆO[ÉUÀ[ºÍ[ª>¿¶=¹>[»¢L>«[q=Ç°[·£JIL>É«n[Jj=ÍEÇJ³ºL>»É·£IÆ?¾=Ç®bQÇI×Ä¾@Eð>»·¢
ÍÈb£ºz=fº@E¼ÃJE>qCÆ?ÊVr¶=*Á?SÑ>J¿¶=ÀºÀçÉFIÆ10%23.3$!(¬[ÉÇJ¶=¸F®¼ÃàrVªç¼ß[IÍª>¿¶=¹>»¢Àº
a>ª?>»¿ÉE33%76.6$!¼JÈÄ¾@E¹>»£¶=Àº¼ÃàrVª*L>É«n[Jj=ÍV[u=ÆÍi>ÉiaÇQÆ½b¢Î·¢¸É¶a=dÂÆ
Í¶@j=ÅdÂÅ>* 
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¹>[»£¶=Àºab£¶=k«¾µ>[¿ÂÁ?[FJª(¬[ÉÇJ¶=Ð>[¿M?>[º?10%23.3$!a>[[[ª?Æ(¼[[Ãàr[Vª33%76.6$!
Î[[«nJj=Ê[ª¸[»£¶=Ð>[¿M?¼[ÃrVª¼[JÈÄ[¾@EÍ[ª>¿¶=¹>[»¢Àº*ÂÁ?b[QÆÆð>[ÉÑ>rUC>[ÃEèb[J£àÈÍ[®Ø¢µ>[¿
(P = 0.00, F2 = 23.508)b[£E¼Ãr[VªÀÈd[¶=¹>[»£¶=Æ¬[ÉÇJ¶=¸[F®¼Ãr[VªÀÈd[¶=Í[ª>¿¶=¹>[»¢[E
¬ÉÇJ¶=*¸[F®Í[ª>¿¶=¹>[»¢s[VªÍi>ÉiÄÈb¶Ëd¶=Î«nJj=ÁCcC(L>É«nJj=ÌaçbÍi>Éik³£È=dÂÆ
Î«nJj=k«¾ÇÂ(¼Ã«ÉÇI¼Ã«ÉÇIb£E¹>»£¶=sVªÍi>ÉiÄÈb¶Ëd¶=*À[º¸²ð>º>ñÍVu=ÆÌfÂ>¶=ÅdÂÆ
¸ [ÉÂ@J¶=h[²fºÆ(t>=ÊU=f=Î«nJj=Æ(ÊºÇ³=Î«nJj=*¼J[È×Ê[U=f=ÆÊºÇ[³=Î«n[Jj=Ê[«ª
Xu=ÆÇÂ>»²(Åb£E×Æ¬ÉÇJ¶=¸F®×Íª>¿¶=¹>»£¶ì¶=sV«¶=¹Æb=%4$>º?( UØÉª¸ÉÂ@J¶=h²fº
sVªÆ(¬ÉÇJ¶=¸F®¹>»£¶=¤ÉsVªÄ¾?6¸q?Àº7Í[É¯E>º?(h²f=ÁÇ·»£ÈÀÈd¶=¹>»£¶=¼ÂÆ(
âÐ=Ç[iÍ[ª>¿¶=¹>»¢x£F¶ì¶=sV«¶=¼JÈOÉU(Á@n¶==dÂÍVu=ÆÍi>ÉibQÇI×Ä¾? UØÉªL>É«nJj=
Åb£EÆ?¬ÉÇJ¶=¸F®* 
@jºµ>¿ÂÆh[²=fºÀ[º>[Â¦ÆL>É«n[Jj=Íª>¿¶=¹>»¢ÍºØiÎ·¢Íª>V»·¶>ÃÉ·¢hÉ²¶=Ê§F¿ÈÍ»ÃºÍ¶
Í[q>]Æ(¼Ã»É[£ìI°[Èf{À¢´¶cÆÍÈb£=z=fºÙ=x£EbuÍ¢>¿ºÍª>¿¶=¹>»¢H>j²CÊÂÆ(ÍÉVr¶=ÍÈ>¢f¶=
bF³¶=H>ÃJ¶=zfºbuÊiÆ«¶=ÊEviral hepatitis BzfºÆg=ßhî³¶=tetanusÍVr[¶=Í[»¿ºKqÆ?OÉU(
uf=ÀÈdÂbuÍ¢>¿=ÍÉFì¶=L>È>«¿¶=¤ºÁÇ·º>£JÈÀÈd¶=¤ÉH>j²CÌeÆfvEÍÉ>£¶=Y1W*aÇQÇ=¤®=Ç¶=>º?
a>ª?OÉU(ð>FÈf¯IHÇ·ì=k³¢ÇÃª(L>É«nJj=4%9.3$!¹>»£¶=ÍÉ¯E>º?(¼Ã»É£ìIb®Ä¾@EÍª>¿¶=¹>»¢Àº
¼Âab¢Æ39%90.7$!¼Ã»É£ìI¼JÈÄ¾@E=Æa>ª?b¯ª*O[ÉUÀ[º>£=ÍVu=ÆÍi>Éiµ>¿ÂbQÇI×Ä¾? UØÈÆ
Ìb[UÇºÍi>ÉjETÆf=Æ(¶ÆÖj=¸F®ÀºÍ¶>j=ÅdÂO}ÀºbE×Æ(ÍÉ¿Éìj·«¶=L>É«nJj=·º>£¶=¼É£ìI
ÍÉVr¶=h²=f=ÆL>É«nJj=¤ÉÎ·¢>Ã»É»£I¼JÈ* 
¹Æb=%4$:Åb£EÆ¬ÉÇJ¶=¸F®ì¶=sV«¶=GjUL>É«nJj=Íª>¿¶=¹>»¢¤ÈgÇI 
Î«nJj=¥Ç¾  
 ÊºÇ³UÊ·Â?h²fº
¸ÉÂ@I
t>]
ÊU=fQ
Êrr
Ìa×Ç·¶t>]
¥Ç»=
 0270110 ¸F®ì¶=sV«¶=
¬ÉÇJ¶= ¼JÈ24502233
 0460010 Ð>¿M?ì¶=sV«¶=
¸»£¶= ¼JÈ24312333
&(P = 0.00, F2 = 23.508)
»£¶=L>¢>iÍª>¿¶=¹>»£¶ÍÉºÇÉ¶=¸
L>É«nJj=Ä·»¢Ð>¿M?ÄEl>E×=bÃQÍª>¿¶=¸º>¢¹dFÈ*ð>[»Ãºð=fº?b£È¸»£¶=L>¢>ibÈbÁDª(´¶d¶Æ
HÇ·ì=ÇV¿¶=Î·¢ÄFQ=ÇE½>É¯·¶Íª>¿¶=¸º>£¶*>É«nJj=ÀºbÈb£¶=¤®=Ç¶=Á?×CL[¦>[Ã¿ºÍÉºÇ³=Íq>]Æ
=x£E¸»£ÈOÉU(´¶cÀ¢bÈhIÌb¹>»£¶16´¶cÁÇ³ÈÆ(ð>¾>ÉU?ÍÈa>=¼Ã¢>uÆ?j¸Q?Àº´¶cÆ(Í¢>i
Ïf]?ð>¾>ÉU?¸»£¶=ÆfmÆ?L>F·ìJºÀº*XuÇÈÆ¹Æb=%5$(L>É«nJj=Íª>¿¶=¹>»£¶¸»£¶=L>¢>iab¢
Ç·»£ÈÊºÇ³=Î«nJj=ÁÇ·»£ÈÀÈd¶=¹>»£¶=¼£ºÁ?¹Æb==dÂÀº UØÈÆÀºfN²?(Í·ÈÇ{L>¢>j¶Á8
ÍÉFì¶=L>È>«¿¶=¤º¸º>£J¶=eÇr®À¢SJ¿Ib®¶=e>ì]Ù
Íª>¿¶=¹>»£¶Ì>¯J¿=sÑ>r=x£E
ÍÉFì¶=L>È>«¿¶=¬Èf£I
ª>¿¶=¹>»¢GÈebI>Ã¢Ç¾GjUÍÉFì¶=L>«·^=¤ºÊ{>£J¶=Î·¢Í
ÍÈa>£¶=L>È>«¿¶=À¢ÍÉFì¶=L>È>«¿¶=¸rª 
>Ã£ºÊ{>£J¶=ÍÉ«É²ÆÍÉFì¶=L>È>«¿¶=¸¯¾Íºb^Jj=l>É²Ù=
Íª>¿¶=¹>»£¶Íº>£¶=ÍºØj¶=hÈh£I¼ÃºeÆa>¶=Ïf]×=fÂ>=x£E 
Íª> ¿¶= > ¶
Ä·»¢À¢Íª>¿¶=¸º>¢ÎueÏbº 
L>É«nJj=Íª>¿¶=¹>»¢L>Q>ÉJU= 
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¹Æb=%5$ :ab¢GjUL>É«nJj=Íª>¿¶=¹>»¢¤ÈgÇI¸»£¶=L>¢>i 
¸»£¶=L>¢>iab¢ Î«nJj=¥Ç¾
8¸®=Æ?L>¢>i10-1415fN²?Æ?Í¢>i
ÊºÇ³U 
Ê·Â?
2
6
12
1
10
0
¸ÉÂ@Ih²fº 700
ÊU=fQt>] 110
t>]Ìa×Ç·¶Êrr 210
ÍÈÇÒ=ÍFj¿¶=Æ¥Ç»= 18)41.9(15)43.9(10)23.2(
 
¸»£ÈOÉU(L>¢>i12¸q?Àº(ðØº>¢24[E>[º\Æ=IÌb=½=eÎ«nJjº(¹>»£¶=Àº10-14Í¢>[i
¸»£ÈÆ(½ÇÉ¶=10Ìb¼Ã¿º15½ÇÉ¶=fN²?Æ?Í¢>i*Í²f[mÏb[¶ÁÇ[·»£È¹>[»£¶=Á?C(´¶cGFj¶=aÇ£ÈÆ
?°¯Á?ð=N²>Ã»ÃÈ(Íq>]¼ÃÑ=f[¾À[º¸[®?f[Q?Î·¢ÁÇ·rOÉU(¹>»£¶=H>jUÎ·¢´¶cÆ(Í·Ñ>{ð>U>Ee
Ïf]Ù=L>É«nJj=ÁÇ·»£ÈÀÈd¶=*ab[¢ÀºÁÆbÈhÈ¼Ã¾Dª²?fQ?Î·¢¹Çr=Æ(fQÙ=±e>«¶=xÈÇ£J¶Æ
Í[q>]Æ(¸[»£¶=Á>¯IÝ=ÍQea´¶d²Æ(¹>»£¶=ÍVqÎ·¢efv¶=Àº¥Ç¾´¶cÆ(¸»£¶=L>¢>i¹>[»JU=Á?
ÍÉFì¶=L>È>«¿¶=¤º¼Ã·º>£J¶ÍRÉJ¾(ae=Æfº?ÇÂ¸»¢Pa=Ç}¼ÃJE>qC*¼[£ºÁ? UØÉ[ª(L>É«n[Jj=Í[É¯E>[º?
ÌbÁÇ·»£È>ÃÉªÍª>¿¶=¹>»¢8Î«nJj=E>ºÍº>£¶=Íª>¿¶=ÏÇJjº±e>«¶=fj«È=dÂÆ(ð>ÉºÇÈç¸ ®?Æ?L>¢>i
>£¶>ª(L>É«nJj=ÍÉ¯EÆÊºÇ³=¹>[»JU=b[ÈhÈÆ(¸[®?¸[»£¶=Åh[É²fIXFrÈÍ·ÈÇ{ÍÉ¿ºgL=«¶¸»£ÈËd¶=¸º
Î«nJj=Íª>¾Î·¢·iM@Iµ>¿ÂÁÇ³ÈÆ(¸»£¶=Pa=ÇÄuf£I* 
Ä·»¢À¢Íª>¿¶=¸º>¢ÎueÏbº 
XuÇÈ¹Æb=%6$¼Ã[·»¢À[¢Î[uf¶=ÏbºGjUL>É«nJj=Íª>¿¶=¹>»¢¤ÈgÇI(*=d[ÂÀ[º [UØÈÆ
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